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SECTION A. General description of the project 

 

A.1. Title of the project: 

Biogas utilization for generating of electricity and heat at the farms of Ukrainian Dairy Company 

Ltd.  

Version: 07. 

Date: 27.01.2010. 

 

A.2. Description of the project: 

Nontechnical project conclusion  

The suggested JI project foresees construction and putting into operation biogas plants at two dairy 

farms which total capacity as of 2010 will constitute 10000 cattle heads. In the digesters of the 

biogas plants livestock manure will ferment under anaerobic conditions with the help of 

methanogenic bacteria at mesophilic (34-37Üʉ) temperatures. Biogas received in the result of 

fermenting (nearly 60% methane and 40% carbon dioxide) will be supplied to the cogeneration plant 

for generating electric energy and heat. At present the livestock manure goes into anaerobic lagoons 

where methane emissions take place. In project realization due to methane utilization the emission 

of this greenhouse gas will be reduced. 

Description of the project environment  

The economic crises in Ukraine that appeared as a result of the break up of the Soviet Union led to 

significant decrease in agricultural production. Having lost government grants big collective farms 

became unprofitable and stopped their operation or were privatized. As a result in 1990-2006 cattle 

and swine livestock in agricultural enterprises of all forms of property reduced by 89 and 77% 

correspondingly (picture 1).
1
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Picture 1. Dynamics of cattle and swine livestock in agricultural enterprises of all forms of property 

in 1990-2006.  

In 2001-2002 it became possible to stop decrease in swine stock due to government grants, 

purchasing of new swine breeds abroad and revival of some swine complexes. Unfavorable weather 

conditions in 2003 led to harvest failure and consequently price increase for feeder grain and other 

                                                      

1
Ministry for the environmental protection of Ukraine (2008). Ukraineôs National Inventory Report on GHG 

emissions and absorption for 1990-2006. 
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livestock fodder. As a result swine stock in agricultural enterprises decreased dramatically (by 33% 

in comparison with 2002). In 2004-2006 the number of swine began to increase gradually and in 

2006 practically achieved the 2002 figures. According to picture 1, in Ukraine a cattle stock 

decrease from year to year and itôs too early yet to speak about overcoming of the cattle livestock 

decrease trend.     

At the present stage of economic reformation the development of agricultural sector and, in 

particular cattle breeding, is hindered by a number of factors, among them unregulated land 

relationships, absence of legislative, institutionary and organizational guarantee of land market 

development, high prices for breeding stock, fodders and agricultural equipment, low procurement 

prices for grain, dairy and meat products, low level of government grants etc.  

Due to the lack of necessary budget funds the elaborated village development programs are not 

executed.   

Conformity of the JI project to the long-term strategy of the country development    

From 90-s one of the most significant aim in the countryôs foreign economic development has been 

acquirement of the EU associated membership with the outlook on the EU active membership. The 

Resolution of the European Parliament of 13 January 2005 has become a valuable step for Ukraine 

in its way to the EU. The Resolution contains the appeal to the EU Council and European 

Commission ñto consider, besides the Plan of actions in the framework of the European 

neighborhood policy, other forms of association with Ukraineé, providing this country a distinct 

European perspective that eventually can lead Ukraine to the EU membershipò.  

Within the European Union (EU) the agricultural policy is a separate component of the European 

Union economic policy and has the name the Common Agricultural Policy (CAP). The CAP 

realization needs significant financial sources, though as of today the CAP is one of the most 

substantiated directions of the state regulation of agricultural production in the world practice.  

Among the main CAP features itôs necessary to outline the following:
2
 

¶ transfer from support of definite types of production to direct support of agricultural 

manufacturers, aimed at creation of a competitive environment in agricultural production;  

¶ expanding of agricultural development support programs, income diversification in villages 

at the expense of cooperation, improvement of the quality of agricultural production and its 

marketing, following the basic standards of the environmental protection and keeping stock, 

training new technologies, support of young farmers;   

¶ increasing of budget for rural development; 

¶ allotment of target grants for depressed zones development to support vitality of regions that 

are characterized by less profitable economic and social conditions for agricultural 

production development or its limitation in favor of environmental conservation; 

¶ transfer to the policy of the ñcrisscross responsibilityò that foresees dependence of grants on 

compliance with the basic ecological requirements as to the state of farm lands, hygiene and 

keeping livestock and compliance with the standards as to the animal waste management 

systems; 

¶ implementation of a target support of special agro ecological measures in the process of 

agricultural production, including scientifically grounded applying of organic and mineral 

fertilizers, conservation of agricultural lands, ecologically reasonable forest planting and 

oxidation of farm lands, preservation of agricultural landscapes, planted lands, swamped 

sites, drains, forest plantations, flora and fauna. 

On the basis of the above mentioned, itôs possible to state that Ukrainian ecological legislation in 

perspective in the course of realization its plans as to the countryôs integration to the EU will 

become more demanding. Herein, ecologically save manure management will become one of the 

main livestock farms problems.  
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Taking into account that the suggested project has energy component (generating of electrical and 

heat energy), its compliance with the energy development country plans has been defined.  

The Ukrainian economy is considered to be one of the most energy intensive in the world according 

to the consumption of primary energy per a gross domestic product unit (picture 2).
3
 Ukraine 

belongs to a number of a country that partially own traditional types of primary energy and thatôs 

why it needs to import them. In 2004 Ukrainian energy dependence on organic fuel was 60,7%, for 

comparison in the EU countries it was 51%. Taking into account such a situation and recent growth 

of economic indicators on March 15, 2006 the Ukrainian Cabinet of Ministers adopted ñEnergy 

Strategy of Ukraine till 2030ò (hereinafter referred to as Energy strategy). 

 

 
Picture 2. GDP energy intensity in Ukraine (as of 2005).  

 

The Energy strategy includes nine priority directions of energy development, among them ï 

integration of national energy system with the European one, increase of energy exports, decrease of 

domestic production energy consumption, optimization of own power resources extraction and 

increase of volume of energy and energy products produced from nontraditional and renewable 

energy sources.  

Herein, the Energy strategy considers exploration of nontraditional and renewable energy sources as 

a significant factor in increasing the level of energy safety, decrease of energy anthropogenic affect 

on environment and counteractions against global climate changes. In Ukraine one of the most 

perspective directions in nontraditional and renewable energy sources development is considered 

usage of biomass (stock manure, straw, wood wastes, peat, municipal solid waste etc.) in energy 

aims. According to the Energy strategy economically achieved biomass energy potential in the 

country as of 2030 in compliance with the base scenario is 3% (including biogas ï 0,4%) from the 

total level of fuel-energy resources consumption. For the moment of the Energy strategy adoption by 

the government the part of energy generated from biomass was about 0,6% in the countryôs fuel-

energy balance. Thus, implementation of the JI project at the farms of Ukrainian Dairy Company 

                                                      

2 
Ukrainian Agricultural Sector on the way to European Integration: Monograph/ Authors: M. Betliy and others: 

edited by O.M. Borodina ï Uzhgorod: IBA, 2006. ï 496 p. 
3
Key World Energy Statistics 2007, IEA. http://www.iea.org/textbase/nppdf/free/2007/Key_Stats_2007.pdf   

 

http://www.iea.org/textbase/nppdf/free/2007/Key_Stats_2007.pdf
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Ltd. with generated energy and heat from the renewable source (biogas) fully complies with the long 

term strategy of country development.  

Biogas plants ï an effective way in solution of problems of manure utilization and GHG 

emissions reduction  

In many EU countries (Germany, Austria, Netherlands etc.) the problem of manure utilization is 

solved with the help of biogas plants. As a result of biodigestersô work farmers have ecologically 

clean liquid or solid biological fertilizers without any unpleasant smell, helminthes eggs, weed seeds 

and nitrates.   

Biogas technologies are new for Ukraine. One of the main barriers in implementation of such a 

practice of livestock wastes processing is the cost of biogas plants. The way out of this situation is 

using by farm owners flexible mechanisms foreseen by Kyoto Protocol (commitment period 2008-

2012). It is possible to reduce significantly the recoupment period of biogas plants using flexible 

mechanisms by selling emission reduction units (ERUs) generated in the result of methane 

utilization in a cogeneration plant or flare facility.  

Big swine farms with capacity of more than 5000 heads or dairy farms that use modern technologies 

with cowôs population 1000 heads and more are attractive from the point of view of JI projects 

development in Ukraine. Common practice for above mentioned farms envisages storage of liquid 

manure in dung-yards or anaerobic lagoons (such conditions are favorable for emissions of 

greenhouse gas methane).   

In Ukraine cattle and swine stock has significantly reduced from the time of the Soviet Union 

disintegration (see picture 1), but it is still substantial enough. According to the data of statistical 

form #24 ñReport on livestock censusò cattle and swine stock in agricultural enterprises of all forms 

of property as of January 1, 2007 averaged 2,3 and 3,3 million heads correspondingly. Nearly 26% 

from the total swine stock (846,9 thousand head) is stored under the liquid manure management 

systems.
4
 At the cattle farms, most of which were built in the USSR, solid manure management 

systems with bedding are commonly used. But recently new cattle farms based on technologies 

widely spread in developed countries have sprung up in Ukraine. At such farms as a rule liquid 

manure management systems are presented. Farms of the Ukrainian Dairy Company are a vivid 

example of new technologies use.  

 

A.3. Project participants: 

 

Parties 

 

Entities ï participants of the 

Project (where necessary) 

Indicate if the parties want to 

be participants of the Project  

Ukraine (host party) Ukrainian Dairy Company Ltd. No 

Ukraine (host party) 
Environmental (Green) 

Investments Fund Ltd. 
No 

                                                      

4
 Ministry for the environmental protection of Ukraine (2008). Ukraineôs National Inventory Report on GHG 

emissions and absorption for 1990-2006. 
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Switzerland Rutek Trading AG  No  

 

A.4. Technical description of the project: 

 

 A.4.1. Location of the project: 

The JI Project is located at the dairy farms in Kyiv oblast (herein after referred to as Farm 1) and 

Chernigiv oblast (hereinafter referred to as Farm 2). Kyiv and Chernigiv oblasts are located in the 

south and south-east parts of Ukraine correspondingly. Geographical location of the project is given 

in picture 3.  

 
Picture 3. Location of the Ukrainian Dairy Company Ltd. farms. 

 

 A.4.1.1. Host Party(ies): 

Ukraine. 

 

 A.4.1.2. Region/State/Province etc.: 

Kyiv and Chernigiv oblast. 

  

 A.4.1.3. City/Town/Community etc.: 

Farm 1: v. Velyky Krupil. 

Farm 2: v. Komarivka. 

 

 A.4.1.4. Detail of physical location, including information allowing the unique 

identification of the project (maximum one page): 
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The suggested project will be implemented in Kyiv oblast, Zgurivsky region, v. Velyky Krupil as 

well as in Chernigiv oblast, Borzniansky region, v. Komarivka. 

Coordinates of Farm 1: N 50Ü28ô E 31Ü29ô. Coordinates of Farm 2: N 51Ü13ô E 32Ü7ô. 

Farmsô coordinates were measured directly at the object with a GPS-navigator (global positioning 

system). 

Objects of the project are presented at the satellite map (pictures 4 and 5). 

 

 
 

Picture 4. Ukrainian Dairy Company Ltd. Farm 1 (Kyiv oblast,v. Velyky Krupil). 

 

 
 

Picture 5. Ukrainian Dairy Company Ltd. Farm 2 (Chernigiv oblast, v. Komarivka). 
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 A.4.2. Technology(ies) to be employed, or measures, operations or actions to be 

implemented by the project: 

The main types of the Ukrainian Dairy Company Ltd. activities according to Classification of 

Economic Activities are the following:  

¶ cattle breeding; 

¶ growing of grain-crops, industrial crops and off-the-type sorts, which donôt belong to other 

types of plants;  

¶ ready-to-consume fodder for farm animals; 

¶ grain and fodder wholesale trade; 

¶ living animals wholesale trade; 

¶ other types of wholesale trade. 

At present time (as of 2008) population of dairy herd at Farm 1 makes up 2000 heads. However 

already in 2009 it is planned to increase its number twice as much. Cattle population at Farm 2 that 

will be put into operation in 2010 will make up 6000 head. Both farms will be provided with a flush-

flume manure removal system. Operating principle of this manure removal system is explained 

below: Manure accumulated in the cowsheds is periodically raked up (with the help of a bulldozer) 

to the premiseôs centre and thrown down into cross ditches. In cross ditches manure is diluted with 

sewerages that come from milking parlors. The American Terborg Agro Companyôs manure flush 

system is used in manure storages and milking parlors.
5
 Manure flush system represents an 

equipment complex enabling to clear the milking parlor and sump from manure in a few seconds due 

to the powerful stream. The system is managed from the electrical control panel and its work 

ensures:    

¶ reduction of manure removal time from the sump up to 10-20 seconds instead of 35-40 

minutes when manure is removed with the help of flush system; 

¶ liquid economy due to its repeated usage (circular wash-out); 

¶ reduction of operators number for removal manure from the sump; 

¶ increasing of the sump capacity; 

¶ improvement of sanitary conditions of the milking center operation. 

Manure removal in a cross ditch is carried out by a number of Flash and Agy rotary pumps. The 

pumping system provides manure transportation from the cross ditch, where it comes from the 

premises for keeping cattle, into anaerobic lagoons. As of today there are four anaerobic lagoons on 

the territory of the Farm 1, the width and the length of every lagoon are 3,75; 48 and 70 m 

correspondingly (picture 6).    

 

                                                      

5
 http://www.terborgagro.com 

http://www.terborgagro.com/
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Picture 6. Anaerobic lagoons at the Farm 1 in Kyiv oblast, Velyky Krupil. 

 

The number of projected anaerobic lagoons at Farm 2 is five. The width and the length of each out 

of five are 60 and 120 m correspondingly.  

Lagoons at the Farm 1 are designed according to requirements of the Technological Designing 

Departmental Regulations of Agro-Industrial Complex (ɺʅʊʇ-ɸʇʂ). In particular, they are paved 

with a smooth geomembrane Carbofol on both sides (type 406, NAUE Gmbh & Co.KG, Germany) 

to prevent manure sewers from falling into subterranean waters. Furthermore, manure is stored in 

lagoons during not less than 6 months for decontamination/disinfection, than manure is pumped into 

a tank and is supplied to fields as a liquid fertilizer. 

However, this method of keeping manure in anaerobic lagoons has also negative features 

(unpleasant odor, helminthes eggs, weed seeds, methane emission into atmosphere, etc.).   

Realization of the JI project at agricultural enterprises of the Ukrainian Dairy Company Ltd. that 

envisages construction of biogas plants will enable to avoid the above mentioned negative effects 

accompanying manure storage in anaerobic lagoons.  

 

Biogas plant at the farm in Kyiv oblast, Zgurivsky region, v. Velyky Krupil.  

Biogas plant at Farm 1 is to be set into operation beginning from 01.11.2009 (picture 7).  

Starting mode for biogas plant presumes step-by-step putting into operation of fermenters. 

According to the official data from the company-supplier of biogas equipment for the project (Zorg) 

electrical energy from the grid will be used to power auxiliary equipment in start up period that 

amounts to 60 days. In particular, consumption of electricity by engines of pumps and mixers will be 

33600 kWh. Additionally, for initial heating of fermenters consumption of electricity will be 259200 

kWh. According to Environmental Impact Assessment for Farm 1
6
 in case of emergency situation co 

generation units will be operated on diesel fuel (L type, governmental standard on technical 

conditions - DSTU 3868-99, and maximum consumption ï 20 l/h, 0,00478 kg/sec) and biogas will 

be flared. 

 

                                                      

6
 Reconstruction with the existing milk farm expansion in the village of Velykyi Krupilô, Zgurivsk rayon, Kyiv 

oblast. Working design, Volume 1 EIA, çUKRNDIAGROPROEKTè, Kyiv, 2008. 
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Picture 7. Construction of a biogas plant at the farm in Kyiv oblast, Zgurivsky region, v. Velyky 

Krupil.   

 

The site for the plant construction is located in the southern part of the farm.  

According to the engineering-geological investigation, lithologically the site is presented by:    

¶ clay sand loess soil slightly wet at the depth of 3 m;  

¶ clay sand loess soil plastic at the depth of 6 m. 

Sod soil layer is presented by taupe humus clay sand with capacity 0,3-0,9 m. 

Construction of the biogas plant is carried out in compliance with construction, ecological, health 

standards and regulations in force as of 01.02.2008, following explosion and fire safety 

requirements and guarantee safe for people operation of the object. Below there is given a list of 

documents received as a result of the project object complex expertise:    

¶ conclusion of the complex state expertise made by the state enterprise 

ñUkrderzhbudekspertyzaò #85/08 of 14 July 2008; 

¶ conclusion of the expertise made by the state enterprise ñKyiv expertise and technical center 

of the national scientific and research institute of industrial safety and protection of laborò 

08ɺ #04-2120-13841 of 12 June 2008;  

¶ conclusion of the expertise made by the state enterprise ñKyiv expertise and technical center 

of the national scientific and research institute of industrial safety and protection of laborò 

08ɺ #04-1123-13982 of 16 October 2008; 

¶ expertise conclusion made by the Department of regulatory and technical work and 

licensing of Ministry of Extraordinary Situations Main Directorate in Kyiv oblast #9/6/4039 

of 03 July 2008; 

¶ expertise conclusion made by the Department of regulatory and technical work and 

licensing of Ministry of Extraordinary Situations Main Directorate in Kyiv oblast #9/6/5666 

of 11 September 2008; 

¶ technical requirements as to energy conservation submitted by the Territorial Department of 

the State Inspection on energy conservation in Kyiv oblast and Kyiv #07/18-1/681 of 24 

September 2008; 

¶ expertise conclusion made by the Territorial Department of the State Inspection on energy 

conservation in Kyiv oblast and Kyiv #08/P/18-1/251 of 10 October 2008; 
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¶ conclusion made by the State Department for Protection of Environment in Kyiv oblast #06-

12/3179 of 14 July 2008; 

¶ conclusion made by the Kyiv oblast sanitary and epidemiologic station #03/03-04-10-432 of 

13 May 2008; 

¶ conclusion made by the State sanitary and epidemiologic department #05.03.02-07/4041 of 

30 January 2008; 

¶ scientific conclusion made by the State Department ñInstitute of hygiene and medical 

ecology named after O.M. Marzeev of the Ukrainian Academy of Medical Sciencesò 

#22.2/354 of 28 January 2008; 

¶ conclusion made by the State sanitary and epidemiologic expertise of the Ukrainian 

Ministry of Health Care #05.03.02-04/54626 of 27 August 2008. 

All conclusions mentioned above are positive. 

The principle of the biogas plant operation is given in picture 8.  

Liquid manure (moisture is about 93%) from the farm cattle premises under pressure is pumped 

through the pipeline to the receiving reservoir (picture 9), where the mass is stored for a definite 

time with simultaneous heating and mixing.   

 
 

 
 

Picture 8. Biogas plant principle scheme at Farm 1. 
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           1. Coarse-grained sand 

2. Crushed stone rammed into soil ï 150 mm 

3. Sand ï 50 mm  

4. Cellular polystyrene   - 100 mm  

5. The reservoir reinforced ferroconcrete construction ï 250 

mm   

 

Picture 9. View in longitudinal section of the receiving tank foundation ditch.   

 

The receiving reservoir has an oval shape (the tank capacity is 765 m
3
, height ï 3 m, inner width ï 

24 m). The tank is made of a reinforced concrete on sulphate-resistant cement with the side 

thickness 0,2 m, immersed for 2,7 m into the land. From the outside the sides are isolated by the two 

layers of damp course and have variable height depending on the level of filling, inside they are 

protected from corrosion with special foam that is stuck on mastic and has variable height depending 

on the level of filling. The tank bottom and sides have a built-in heating system and heating 

insulation. For protection heating insulation system from negative affect of environment the sides 

have a metal trimming. The receiving tank has a reinforced ferro-concrete plate 0,18 m thick as its 

cover. The plate reduces losses of heat and biogas from the tank. Inside there are two hydrokinetic 

mixers that are put into manure mass to mix substance with the aim of its homogenization. The tank 

is cleaned from remnants of manure and insoluble elements by their pumping with the help of 

vacuum tun 8-48 times per day. From the receiving tank manure is transported under pressure to the 

fermenter via the pipe system (picture 10). The storage time for manure in receiving tank is less than 

24 hours.  

In total the biogas plant project foresees three fermenters. A fermenter in a round tank shape, fossil 

into soil for 1,7 m, with the inner diameter 24 m and inner height 6 m. The fermenter operates in a 

flowing regime under mesophilic conditions (temperature 34-37Áʉ). The hydraulic retention time for 

manure in a fermenter is 25-30 days. The fermenter has the using capacity 2400 ʤ
3
, made of 

reinforced ferro-concrete on a sulphate-resistant cement with the side and bottom width 0,25 ʤ. In 

the middle of the fermenter there is a column with a cap. The fermenterôs overlap is made in a form 

of a wooden deck, the bottom has 2% tilting about the center for lightening the process of mixing 

and biomass removal. Manure unloading from fermentation camera is carried out via a pipe line that 

is mounted in the tank bottom. Under the fermenterôs bottom a drain circular system on the basis of 

a perforate pipe is installed for removal underground waters. For avoiding appearance of crust on 

the fermented substance surface, two four-spade mixers under the definite slope angle are installed 

in every fermenter (picture 11).  
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                         1. Coarse-grained sand 

                                2. Crushed stone rammed into soil ï 150 mm 

                                3. Sand ï 50 mm  

                                4. Cellular polystyrene - 100 mm  

                                5. The reservoir reinforced ferroconcrete construction ï 250 mm   

 

Picture 10. The fermenter ditch cross section. 

 

 
 

Picture 11. Equipment for mixing manure during their fermentation in a fermenter (construction 

site: Kyiv oblast, Zgurivsky region, v. Velyky Krupil).  

 

The substance is supplied to the fermenter in equal portions during a day, ensuring in this way stable 

biogas production. A camera for biogas accumulation (gas-holder) is located over the deck in the 

tank for fermentation.  


